. IR spectrum of [Rh(ed3a) (OH 2 . 13 C NMR spectrum of Na [Rh(ed3a) Cl]·H 2 O (2) complex.
Further information about Crystal structures
CCDC 1412103 (for (1)) and CCDC 1412104 (for (2)) contain the supplementary crystallographic data. These data can be obtained free of charge via http://www.ccdc.cam.ac.uk/conts/retrieving.html, or from the Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK; fax: (+44) 1223-336-033; or e-mail: deposit@ccdc.cam.ac.uk. 
Crystal data of cis-eq-[Rh(ed3a)(OH 2 )]•H 2 O (1)
89.03 (7) O(2)-Rh-N(1) 83.06 (7) O(4)-Rh-O(7) 98.62 (7) O(6)-Rh-O(2) 178.62 (7) O(6)-Rh-O(4) 86.64 (7) O(6)-Rh-O(7) 91.45 (7) O ( 
Symmetry transformations used to generate equivalent atoms (3) 28 (1) O (2) 857 (2) -1650(5) -361 (2) 16 (1) O (3) 4457(3) -2996 (6) 128 (3) 35 (1) O (4) 3210 (2) -2260 (5) 670 (2) 18 (1) O (5) 3696 (2) 4205 (5) 2413 (2) 23 (1) O (6) 3383 (2) 1646 (5) 1446 (2) 18 (1) O (7) 4359(3) -1150 (6) 3189 (3) 30 (1) N (1) 2350 (3) 633 (6) -653(3) 15(1) N (2) 1247 (3) 2448 (6) 318 (3) 17 (1) C (1) 744 (3) -1694 (7) -1265 (4) 18 (1) C (2) 1539 (3) -504(7) -1512 (3) 18 (1) C (3) 3502 (3) 0 (8) -421 (4) 20 (1) C (4) 3742 (4) - 1903(8) 148 (4) 23 (1) C (5) 2145 (4) 2757 (7) -804 (4) 18 (1) C (6) 1115 (3) 3197 (7) -663 (4) 21 (1) C (7) 1855 (3) 3757 (7) 1164 (4) 19(1) C (8) 3058 (4) 3201 (7) 1720 (3) 18(1) Rh-N(2) 2.031(4) Na-Na#1 3.5754(10) Na-Na#2 3.5754(10) #1 -x+1,y+1/2,-z+1/2 #2 -x+1,y-1/2,-z+1/2 #3 x,y-1,z #4 x,y+1,z 
Symmetry transformations used to generate equivalent atoms: #1 -x+1,y+1/2,-z+1/2 #2 -x+1,y-1/2,-z+1/2 #3 x,y-1,z #4 x,y+1,z (5) 175 (5) Symmetry transformations used to generate equivalent atoms: #1 -x+1,y+1/2,-z+1/2 #2 -x+1,y-1/2,-z+1/2 #3 x,y-1,z #4 x,y+1,z #5 x,-y-1/2,z+1/2 #6 -x,-y,-z 
Protonation equilibria of ed3a 3-
In order to derive the speciation model for each system the experimental data were plotted as titration parameter a in dependence of pH; the titration parameter a was calculated according to the equation (1):
where V 0 is the initial volume of the titrated solution and L is the concentration of ed3a 3-in the titrated solution. The titration protocol was chosen in such a way that the hydrolysis and complexation reactions would proceed in the conditions as close to true equilibrium as possible. The titrand was added, under energetic stirring of titrated solution. In this way initial formation of insoluble or colloidal rhodium hydroxide, which subsequently, dissolves very slowly, was avoided. The readings of the potential were taken every 2 min until steady values (± 0.1 mV/min) were obtained. Usually stable potential readings were obtained in 3-5 min after addition of the titrant at the beginning of the titration (pH < 4), in 5-10 min at pH 4-6, in 10-15 min at pH 6-7 and in 20-35 min at pH values higher than 7. UV-Vis spectra recorded at pH  7 a time interval of 20 -90 min, confirm that the establishment of equilibrium at pH  7 was necessary to over 30 min (Fig. S9-S13 , ESI †). If in the specified time interval no stable potential reading was obtained, the corresponding point was excluded from calculation. The titrations were terminated when drifted potential readings were obtained and turbidity of solutions observed (at pH  8). Some titrations were carried out in duplicate and some in triplicate. The indication that titrated solution did not become supersaturated, with respect to polymer complexes and insoluble hydroxide, was stable potential readings over prolonged period of time (we arbitrarily chosen to monitor the potential, at the end of titration, for additional 1-2 hr.). The titrations usually lasted longer than 14h. Titration curves of ed3a 3-in the presence of Rh 3+ (Fig. S7 , ESI †) are shifted to the right compared to titration curves of ed3a 3-, indicating complex formation in the system. Since the titration curves of ed3a 3-and the Rh 3+ -ed3a 3-system coincide at low pH values, this may indicate that complexation reaction does not proceed at pH values lower than ca. 6.
The general three component equilibrium can be written as follows (charges are omitted for simplicity): In this study, the convention has been adopted where a complex containing a metal ion, M, proton, H and ligand L, takes the general formula MpHqLr, where p, q and r are the stoichiometric indices of the components in the complex. A negative value of q refers to proton removal or hydoxide ion addition during formation of the complex. Three kinds of equilibria were considered in the present study: (a) protonation of ed3a 3-anion; (b) hydrolysis of Rh III ion; and (c) general three component equilibria, which include the case q = 0, i.e. the formation of pure binary complexes of Rh III . The overall protonation constants of ed3a 3-anion were determined in separate experiments. The stability constants of hydrolytic complexes of Rh(II) ion were taken from the IUPAC Stability Constants Database (SC-Database). Thus, for the evaluation of the three component equilibria (c), the binary models (a) and (b) were considered as known. The concentration stability constants of the complexes, βp,q,r were calculated with the aid of the suite of computer programs Hyperquad2006. 1
